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J 

K'i'>iP7:^-x:7 75^v;i'X^y— ;P7;S>3ii^^>f^$ 

D-l';V;^4^'» X^i/XS S-f;i.7:t7. 

<Z) T ^ ^ s&jjesi 2 EM(^^m^^ ^ >n ^ U it^ V 
-A, 

A. 

. [^^^7] lnM^fetf^<£f^iZ-roU7}^y-A^® 

[0 0 0 1] 
[0 0 0 2] 

mmm<o^\ztj\fx\t^i^tmm<o^^^im(DmL 

it^mzmm^^^Lxm^T^:^j^. -t^fsitD^ifi^t 

^^ifL^^r^/jm^tt^^^^btix^^a. ht^i: 
-rn ^ <D:^mx'\tmi^ i t o Ci^-a-r^ ^m^i 
*^*4>?5;i'^::c. ^^mmo^miz^o^^^^Tt^^ 



(2) #85^4- 3 4 6 9 1 8 

2 

<±&izMs^Btvx. ^jt^v-jxizmm^rnxb^ 

mmt)^^^^tnX'^^ (Kouno et a J C 
ancer Res. 47 4471 (1987). 
^b#^BS 5 8 - 1 3 4 0 3 2-^^^) . LfJ^U mm 

\zmi$^^^^j^^'j-\uormt>!i^m^tixv^<>. o*- 

10 0. iS:-^ly7tH#:ifg^U7f^y-A®^<*TFSg. iPiSTi 

t^^vm^M.X35^ (Hashimoto e t a 1 . 
CaDcer Res. 43 5328 (1 98 
, 3) ) . 

[0 0 0 4] 'j:^ty-Ao-^&giis, rrs.t>-h 

5? ^ ^mr -i* s t L T u y - A It u u u 
3-jiuE^z>kf^ztf}msnx^^^ mmW'1'2 

4 9 7 1 7^^j:i^. ^^4fi2- 1 4 9 5 1 2^^}^^. A 
20 lexander L.'Klibanovet al 

FEBS letters 268 235 (1 99 
0) ) . 

[0 0 0 5] UA^U :L(Dl5m±. 3j?UX5"P>i;^'Jn 

\zwm L^m^m^zit- u w > ^ u □ ^')t^v- 

A^MtC^^ToZ^^Sfcll. U^l^y-A^SIr^fAb 

^ ?t7^/^c3K>jx5^u>^^.'j^-;u^Rf£:$it^::^£ 

TSD. ia^^Je-^UJf^y-AlCil^Lfc^^. ift#:i7)ig 

30 no. •^(0;^it>^cO/f^'Jx^U>^7*ij3-;u^^:^j£ 
(5:, iE^TL'=^trL^|g'&U7i?y-A-.c7)ii^;i^ll$nT 

[0 0 0 6] 

[I^M.'i^^^^r^^SzisejO^^] :$:%B§#S(i. 
X'O^t) i?.^ CDSc^ H tlfc^J'&^^i^'^ U 7}^ y - A 

'Jifty-AiC^rx^-JUS^#^L7!l:^>A^7:^ (t^ 

5 \^mzy't-ji-m^n^vrzr>VTA^^v>cr^j a- 
40 }u (5":^--;i/{t:4?U7;u4^u>>^U3-;u) ^^^^-^ti 

it^i^^Kz^tit^ct\z^oxE^^m^r^ct^ 

[0 0 0 7] mt>^mm(DW'B^t. mi^^^r^uii'^ 

t TI^-^T ^ ^ >/\^ S&D:^^ 'J 7 ;U=^^ U >^?' U :n 
1-5^ >/^^ ^^j^^ 'J Tfty - A (C^T5. i^TtC^^BJC 
(1) U:J^y-A 

138- 




(3) 



' ^^§5^4- 3 4 6 9 1 8 



10 



UX5^0-Jk H^7:i'7.7 7XV;^X^? 

[0 0 0 8] if^LU^bCDiLT, vAA'^ h^}i^y:f 

y.y7T>')Vz}^)> (DP PC) . ziu-zxn-;!. (c 

T^)TK^ K^#>fl:-^ife<i:73j-;;7T7^v;ux^/-: 
;t'7i> (PE) O7a/gi:i^^j^:i::J:0^^n^. 

^D-f ;W:r=r*» XrJ^i^^-f^K. N - It W 5 
;U 4- (p-VK^ K7X-JW T'T^l^-h, ^f- 
It^^v-Xii^^U 4- (p-^W^ F7x->IU) 
nt::^^-h. N- (r-TU-^ = K:/T^'J;U:r4x) 
7^^'>>'f ^ K^^Jt, PE tLTHv/^;^^ h<;U7* 
7 7 xv'JUX:^ / -.;^7 i V^^^^^tf tl^, 

[0 0 0 9] o^m^^^(D^m-^\tyty.y7^i^ 

. $f^U<IiO. 4-0- 61BOI . TK5K^t7:t 
7 7 7Xv;i^X3^y-;U7S>J^0. 0 1-0. 2tnoI 
. ^^L<\tO, 02-0, Imol . 7:tX775=-v 

0. l^mol OlS^itxm^^^tl^f, 

[0 0 10] €)';#y-ixcr)®it^fet-i3:, ii^cD,:^^ 

;i-5^7;*7U#V-A^^^. ^e>tC)i^;fegSlcgg^ so 

-^7^^^^>7 5>TjaEo3fir^^^ (Hope 

M-J et aJ Bioch]m3ca et 
BiophysicaActa 812, 55 (198 

5) ) mxm^T^. 

[0 0 11] ^KD.t^^^L^^-^^XtVXS 0 0DBJe( 
T. ^t. L < 3 0 mv^^ 2 0 nmiD U 4^7 — 

(2) 

(Dii5?JiL.Tti7 HU7T'fvX ^'>yT<->>. v 
-f hT<'>'>, >^7y77'>, }z>^OXy^y. Xt> 

-^x->u>'^<^j0 7i^^A^Si^f^M, U-»A. i^y 
7^V7 b^i^>^(nmm. H I V-^ r a s it^T^lr^-r 
o7>7^'ir>XRNA. 7-^^J^vJy (Ac t 1 D 
oplane R- 30 4;5^6MfficnaP o i y c y 
cilc -xanthone^ (K. kobayas 
hi e t a I J . An t i b i o t i c s 4 1 
7 4 1 (1 9 8 8) ) #€^Vio::^7:itT^:3, 



^ [0 0 1 2] <mm(r>')tsv-u^7>^x\%. tk^^m 

U7T^v'X :?^'^/T^->>. xfc:Jl.t:>>'r:>iiT 
13:. pHi£jE^^J^L^/tU^-hD-x^'>i^fe (Law 
rence D, Mayer e t. al, Cance 
r Res. 49. 5 922, (1989)) cM^^^T 

(3) ^:i--;Wbr$'>/'^.;?^!^ 

GF, EGF#<D^>!rcD^;i,^itifegd5.^t/i^tlo;6i. 

a?. 

. [0 0 13} ®:^>A^?^^c:)r^— ;us^){t-^ft. ^ 
>/^^ ® 7 ^ y g tc^ Lji^ir:^ >/'^ ■:7 Mco?:^-Mt 
tc^ o N - 7 -> X a vju- 3 - ( 2 - f u ':^;uf/ 

x^) ynt^:t^-h (SPDP) (C a r 1 s s o 
n, J. et al Biocbem. J. 17 3, 
7 2 3. (1 9 7 8)) W5y7^:T7X 
T;U::^;KiT-b (T r au t, R. R. eta I 
Biochemjstryl2, 3266 (197 
3) ) ^©^b^ife£^triTff;fe5:^i^. ^fd^^<rym% 

TF (a b' )r^[:U$?v)Cv5^^71/-1'. h-;U^T3§5c 

LT#^>tio Fab' tc^i;a^:r-;us^V'#y-A 

ci:0^T^'^,^;5C^T^ (Ma r t 1 n. F. J. e t 
alBiochemistry 20,4229 (1 
9 8 1)), I zU<T^^^\t, M 3 I I e.r ^O^^ 
(J. BioK Chein2o7. 2S6 (196 
5) ) \Z^Z. ^^c^t^#TJ^^51f5LT^I^.no I 
g M s 9 F c ')it-V-Kh (D^-tiZ 

[0 0 14] ®TWa }^^-t^U2)ey-Ai5^;^--;U 

^t:^>/v7Sl^^^^^^5^•fecD^^^.^fic (pH6. 5-7, 
5) =fa2- 1 e^rBiSit^T^c^hTBj^^no. u) 

©-hiB-ft-^ifeo^?? 'J 7;u=f u u i l x\t 
xxu>-yu:3-;u. #'J7'a t:t/>^'U:3-;i/75s 



40 
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(4) 



-346918 



[0 0 15] ©3j?U7;i^4^!.'>i7'Vn-;Kcx:t-;H 

v:jf^ U vX5=- U >-7 5 > C S P D P T t: U 
v>^^Ab^e»lcil7cT^;^&. ^^x7}^'J:!^ 
=^>'X^p>7a>c-1'a/x:^7>{cJ:r)x:t-;^^& 
^AT^>:afe. ^y h=^v'i^^'J:t4^v'X7'l/>;^7;P# 
>gsco^iix;;5^;i.t^§x;^-A7^ >^j^^^1t5 
iJ^'Jx5^U'>^ijn-;|.HiJ7>^>^^^^^^:t. 

-;u75>(i:i^'S'r'5:^& ^^sa5e. 

[0 0 16] $^lC^^&*llC^-<:tl^i^^i7?^^^Ji]^*-r 
^\Z2, 4-'^X (:f?0X5^U'>^Ur]-;i/) -6-^ 
□ n- s- hU7v> (j^it^ P E G 2 Gfe-ft^Z 

B^^i^'Ife^bP E G 2 ^^c. C t^^^o. 
(5) 'J Aj^y-A^M-^cax^-;Hl:5^>Ai^^B:iKr 

u#y - A^ra tc^^sri^jj^ u x5^ 1/ u 

^^Ka ^<SIc.*^L3a^^07^^-;Mb^'j7;^=^^ 
:jHU7;u^u>^"'j3";n^g$>j3j<y-Ai£A-s. ccd 

V-A. ^JAt^. 7KU7T-1' v>itA£i^^'&PEG 

2 - 5 0 2 3 4 S^^zi^) . ^^{tm^M^mit LT 
(^^Pi6 4- 9 3 3 1-^^^ . W^^^ 
■ g§PS 6 4 - 9 9 3 1 ^'Am ^IZJ: OSi^HtTt 

[0 0 17] z(D^zi\zLxm^itttif^^<D\t. 
o^mmmizMi'Si^^^^^^m^p^. j&<^p^^. 

^>LT5 Omg/kgei.T. ,^^U<t5l Omg/kg^^T, 
[0 0 1 Si 



I p E G'^07 F u --T-f ;y>itAU :f^y-A 

L-->A7^>4 Smg^O. 4M{Spi?^®?fitl OniHc® 
2, 4-t:;^ (:3?UX5^1/>^U3-;P) -6- 
^aD-s-hU7v> (f§tfc^[:PEG2 ^>fb#I 

x^>i*^-&PEGC>^5"TXU-r h-;U (DTD 62 

(G H - 2 5 ^fc^X^) ^TSSilU 1 0 in M 'J >^ig 
®?£pH7. 4. 0. i5M KaCl (PBS)^Cg^ 

■ L6B arJi^i^r) 7M\{zmmL. 4^m^^^?B 

G^5 Om M DTT^^tyPBST^mmv ^Jmm 

^x^mi(D D T T ^^m^ vm&^mz. 

[0 0 19] -l/-f 5 Nb-i^/Ul/^ MJP7^Z77 

20 x->';t-Xi?^y-;P75>co^sai-/*\;u5 h-r^i-yjji-A^ 

' 7^>'>X:5^y-;U75>l 2 Tmg, N- (f 

^l^ii-fa-^ )\^7t^'» Xi^vX^K (EMCS) 8 
. Ong, )- U X5^;^75 >4 4ul^5/l D □::J^;i/ 

A, y -)mm^m^mm%mTX'K^^Lrz. sm, 

^^\Z2 0^<DEUCS^^-mL^^\ZMU3^ 
[0 0 2 0] K^^m<D=Lyh >K^^^mmzf3:-o 

Tccte^w^. ms^mu ^<D^uu:i^]]^A^zn 
30 ;i/x^y-;i.75MiUN I s I L {^x^uxm ^ 
. ¥mitLtcntiyJ^lZ^tDLi?an^)[^Ay^^ /-)\^ 
[0 0 2 1] TU-f 5 F^^7KU7--f v>i^AU:^^ 

y-Ao^|;t . . 

DPPC/cho l/DPPA/TU>f5 ^^{bDPPE 
= 18/10/2/0. 5 (mol it) ir^e^c^^^^fl^^ 
iS^^ (B:*:|^^t) lOOnglCO, 4M^X>^^®il^ 
pH4$lmlSn^^^^U. ^ 5Citj^ife^^5[H)ii^0iiU 
40 :^%ur^Zt\Z^^^Jl'9y:^y'Jt-V'-Ix^i^mL- 

^ X^x>'D-^^U t}-t^^-hm (^^l/:r^7. T^^^ 
□ 1f^x>x) ^mmbtzMB^Wi (extrude 
r :Li pex Biomembranes) T60*C 
tllDtEtO^l OSSttE^iieSSDiif Ci:T2^$n 
S:U:J?y-A=&l^7t. :Z(DU^V-Am^^lU Na 
Ot;icML -3C)Ii:^mSi0 1/l 
0£;1<D7 FU 7Ti'i-> iWf^^m ^MplTz. ^jt^ 
y-Af^:n-OpB4;)EC^oT9 7%i^a:t07KU7T< 
SO v/^^B^e^CUif^y-AtCitAen, tk^h-^:^ 
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(5) 



1f§5¥4- 3 4 6 9 1 8 



[0 0 2 2] -rU^' ^]^^m')t^V-I^-^(D^t~Mt 

^l:PEG^5uBiQllID^. P B S 6 ^f^S;£rr a 

w>lcJ;0PEG^7KU-'7^'>>fifA'J^V-A' 

[0-6 2 3] ^f^mmo^^ 

f^S L ;t U V - A e-T -j; xmP^Mj^^ 6 7 K U 7 T ^ -> * i(? 



i07 K U 7T-1' ->>^ k o n n o ^>0>^^C?gnT^fi£ii 

9 Onm, £m5 9 OafflO^Tl3^U;t. 
[0 0 2 4] Si tC^-Tct^iCjFE, IISSCD7K'J7T 

:^ 

[0 0 2 5] 

. mi] 



S^^3 0 ^rSf^^SaSt^T K'; J^-r •>> Cue^fi tissue) 





free ADR 


J i p = ADR 


PEC-I i p = ADR 




0. 


2 


8. 


7 


j 7, 8 


w « 


1 8. 


2 


3 L. 


6 


] 7. 2 




T . 


2 


I 0, 


1 


9 0. .6 




7. 


9 


4 . 


2 


5. 5 




3. 


2 


I . 


5 


3. 5 




I. 


4 


0. 




0. 5 


B 




0 


0 . 


1 


0. 3 



[0 0 2 6] ^^m2 ffi:^i^^PEG^^'j3}tV"A 
OKJt^'^<Dm^ 20 

!yt-1'>lmi=£DPPC/cho l/^U-iA \^itD P 
PE 1 8/1 0/0. 5 (iMl ^) ;6^SXi:'5SJ^Jit^ 
(S:$:m^t) ^10 0 ingllDA^^^J 1 iC^r:^^ 
T7K?0L.^L. TW^ H-^^^Tfefe^^AU^y- 
[0 0 2 7] ^:t-Mm<^<7yf^ 
^^^-^177.^/ i;ntJl'^^ {lg G) *0. IMS^ 
mmmmnZ. 5T1/4 Omol s0^7'v'> (Coo 
per B i omed i c a i) ^lin;l3 7t;"C— 30 
0^i±F (ab' ) : EC^gfUrc. ^ iCiS-f :t >3^^ 
^fli (mono S, 77;U'^v7) tc«t 
mrr (ab') : d^l^tiO. IMB^K^ 

®iSpB4. OtI'OMxiiCrL, OM NaClCDIine 
r gradient tC<fcDfTt?fc. 
[0 0 2 8] ^^,IC Pa b; tClxr^;t260. 15M 

[agtcr)t3 O^DTTl 2ul€1ra^^iaT8 O^fp^^KM 

(PD- 1 0 77^UT>-7) -emu Fa b' 4(? 
fc. ±32Si.^l 0 02ig2:iib=^e>n^U3ttV-Atw Fa 

fq©" U< ^ H ci:^iE;^1^■^#:^g-&P E G^ifp U zPV- 
[0 0 2 9] 

p E Gmm^^^ u #y- Ao;^^^§-ii^^ 



;Hf^ 4^ v- 7 ;U :t U ii< >it ASt^i^-^ P E G^SF U . 
y-Ae<^^9 0%t h^^ia^trnff^^S 7rT2 3 0 

Ot;Tl 0% t r i t onX I 0 Ql^tJV^^^^i-yAt 

[0 0 3 0] mi \z^rjz 3 frfit^i^'^p E om$^) 
mt^m 3 7 h' u 7v^ -> >MA^ y n±-;L/i^^^ 

DPPC/c h 0 l/TWi H{t:DPPE=l 8/1 
0/0. 5 (ddI it) ;&^6;5:^g?i^jgt^fl'^tl^^«fll 
l.lC^-r:o^T3EBr^L/7 l^U7-7-r v/ffA^k^^ 

[0 0 3 1] t: h^/'^D:^-;^^^ (ig g) 
T. ^J'cx-CD^, ^7''»'-^E^^£^pFI^4. OlCf^C 
ie4:?Vii^S*Si2 (C^r;^ST Fab' -(bK^^.-fl. U 
3ity-Ai:c^i^-^C^U^:. 5 EjicfHi:^!;:^:^--^!^^:? 
EG-C^grL7 FU7"^>->i?At 

vitro 'eE;^fe;&^^s6 &tl^7c i n ■' v I v o p? — 

CO 0 3 2] fkm^mtrnmbrzUKN 4 5 1x10 

4 E15^D:9 B§tC7h*U7-^*->>^^T5ing/ 



(6) 



it^K¥4- 3 4 6 9 1 8 



C 0 0 3 3 ] -rrO^^^m 2 IZtfT^ 0 \Z7 K 'J 7T< v 
>^ i^-JU^^m'^ P E G ^fi£ U y - A O 

[0 0 3 41 



10 



10 



PMtl7 KU7^'r'>>i^XPEG^I^'J7^?V- 
A^. PM (GAH) tS7 FU7T<->>^At: h^y 



mi] 




lip ^^u%^ap 




. [^^^jE 1 } 



□ 'YAt=^v) z j7i/>i':s h^;l/7^A 

miEMMm^^] 0 0 0 s 
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(7) 



4^M¥4- 3 4 6 9 1 8 



^ [0 0 0 8] ^^L^^^(DtLX. P/V\^^h-<)Vy:t 
'^7.y7^i^)V3 0> (DPPC) . (C 

hoi) s.r;Tk<s h<;t^7:t;^7Tf" 

hJ^y (PE) CD7^yS(i:O^0tcJ:O^6n^. 
ya-t';U;^-4^v-) ;!;^7->><^h\ N-1t-^-»<5^ 

T.^^v-x a '^'^h\.x\tvn)\,^v^)vyis- 

MlE^^^g^l 0 0 11 

[0 0 11] CcD<i:#i6?^t^i1^^Xi:L-C3 0 OnmCA 
T. |f?^L<[i3 Q Xi^±^ ^ 2 0 0 nmCO 'J V- At^^^IR 

(2) 

Q^^jtbTUT F'J7'7-r>'>. ^'j?y-T-re^>. ^ 

b:'>>, >t h hUn^-fe-h. 5FU. T^^^v/^-fv 

xU7h4^x>^0^. H I V^r a s iEe^t;:JCt-r 
-57>7'•ir >XRN A. 7^^JVvJ> (Ac t i n 
opiane R- 30 4*^5Milcn<^P o I 3:' c y 
cll.c xajithoneH) (K. kobayas 
hi et al J. Antibiotics 41 
74 1 (i 9 8 8) ) #€^^^^);ii:7j?T^^, 
■ [^fiS^IE4] 

[^iE^^^^3 

[mMimE^l 0 04 5 

[0 0 15] ©JJ^'J7;V4tU'>^U3-;Kw5':t-7l^ 
(DX\ttt^K h^->^'J:t4^->X7^1/>7S>(i: 

v;}^ n <r=^>-x5^ >7 $ >c s p D p T b: u >";u V 



xt^ 1/ >:^j >gf<Di^it XX ^gTT-;i^7 a 
>^]^-8-^i^^:^^.^'jx5^u>5^'j a-;i'hU7v 

[^I£^:^i^] 0 0 16 

miLysm] ^ 

[^j£f^§] 

[0 0 16} ^ blcA^&5tC5R^lf^^)^«iIfc5R 
r^(C2. 4-b:X (^UX7^1/>^'jIl-;i^) -6- 
/7DD- s -h'J7i^> .(f5^4ftPEG2 (^^if^X 

m^^Mc? ZQ2^nh^ ^ifiX^^. 

(5) 'J :d?y-A^®->.o^:t-Mfc^ >/^^^s.i5:;:;:^ 
7;p^l^>^un-;i^:jr^^^LM[:^t^ €^-^^-5 

LO. l%DOl :6^6 2 0%iaol ^^l-^^. ^^Cl'^T^^T 
HStC^=f [xii[fMcD?.^-Mb#U7;i/^^>i?' 
';3-;t.. ??*U<{3:2^^?m^±^2iDAm^^'^:KU 
7;u^i^>^g3-;H^i(&U:^v-i.^A^* coii^ 

y-A. 7 l<U7^<i^:^MAi»t^ife^PEG 

2 - 5 0 2 3 4 8 . 'kmm^is^T.mmt lt 

m^^^n^ (#^5S6 4- 9 3 3 1^^^> , tfl^i^^ 
(^^ra 6 4 - 9 9 3 1-^ii® ^(Cj:OS^MtT€ 

[^^^iE6] 

[^jE5it^^B^] 0 0 18 

[^:^^] ^ ^ • 

[MIEJ^^] 
[0018] 

%Wi 1 P E G^ffff7 F U 7T'f v>^tA U #y-A 
Oi^P^^.(siiga^C7)?£^xT-;Ht:3j^UX7'U>^^tJ =} 

L-v'Xr^>4 8mg€0. 4 M{^e>^^W?S 1 0 ml 
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(8) 



^§5^4 - 3 4 6 9 1 8 



ML. 2. 4 -fx (#UX7^l/>^^'j3-;i-) -6-- 
^ □ □ - s - h U 7i^> (m^itP EG 2 ^it^X 

T<>i^^PEGCvx:tXl^^ K-;W (DTT) 6 2 

(GH.-2 S^ifc^X^ I^TSl^LI Oiii MU>^ 
ffi}gpH7. 4. 0. 1 5M N.aCl (PBS)iZg^fe 
tfc^P B ST^^'ibbfc f^.TT^D fc: JUil7 7 g-X 6 
B. (7tJVT->7) 7inl(w^;toL. ^l^-g-^fe^PB ST 

miEM^mE^] 0 0 2 1 

[0 0 2 1] Vl/>f S ^^^1-7 KU7^^'»MAU3j? 

DPPCXc ho l/DPPA/TKS H-ftDPPE 
= 18/10/2/0. 5 (ml it) iii^^^^mm^n 
^.^^ (iB:$^mit) 1 OOiggtC O. 3M ^X>^i^^:^ 
pH4€:la)Ii0Alg^^U ? 6 tC^^^g^^ 5 ©^Oii L 



u^^jL>X) ^^^LfcJnEgg (e X t r u d-e 
r :Li pex Biomenibranes) TBOt; 

tc^ID^lur3■^ 1 o[iiimESLii^^»:)ig-rca:r^^n 

Hg^T4>^aL6 OrtCSlliiLO-ZJSillgMOl/I 0 
SS©7 h*iJ7^<'>> m^D^P) €linx^. UJi^V 
-AF^.'?VOpRiS3gir^£o T 9 7 ^£(±(07 K U 7T-r x 

[¥^^MiE8] 

miEMmmm^] 003 2 

[0 0 3 2} ?^g?^^ti^^U/cMKN 45 I X 1 0 
' ll^E^-KT'^^X^TiC^liL/l 0 B-^, 13^1:^755 
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